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The Lower American River- a unique corridor of fish apd wildlife habitat
within a major metropolitan area. (Sacramento County photo by D. C. McKee)
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Instream Flow Requirements of the
Fish and Wildlife Resources of the

LOWER AMERICAN RIVER, Sacramento County, California 1/

by
william M. Snider 2/

and

Eric Geratung 3/
ABSTRACT

Data collected during the past 25 years were evaluated
relative to the instream flow requirements of the fish and
wildlife rescurces of the lower American River, Sacramento
County, California. The evaluation was in responsze to
oroposed increases in diversion lrom Folsom and Nimbus
dams, The diversions are the subject of a lawsuilt which
has been referred to the State Water Resources Contreol
Roard. The report was prepared o assist the Board with
the referral. The lower American River is in the naticnal
and state wild and scenic river systems and suatains
recreationally and economically impertant aquatic
rescurces. The State’s fourth largest chinook salmon
resource is dependent upon flow {rom the twoe dama. These
flows also sustain steelhead, American shad, atriped bass
and a variety of resident game and nongame fishes.

A range of flows encompassing optimum habitat conditions
was identified., Availahle data do not allow exact
definition of instream flow requirements. Further
avajuation of the instream flow needs of the aquatic
resources, specifically the chinook salmon rescurce, is
recomrended to enable development of a flow regime to
optimize flow dependent habitat in the lower American
iver.

1/
2/
3/
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SUMMARY AND RECCMMENDATIONS

The lower American River, downstream of Nimbus Dam, sustains a diversity of
recreationally and economically imporiant fish and riparian resources,
including chinock salmon (Oneorhynchus tshawytscha), steelhead (3Salmo
gairdneri), American shad (Alosa sapidissima), striped bass {Morone
saxatalis) and a variety of game and ncngame fishes. The importance <f the
river and its aquatic resources to tha people of the atate and of the
nation has besn recognized by its inclusion in both the state and naticnal
wild and scenic¢ river systems. Wwild and scenic river status and state
policies and goals require the zainterance of Lhese rescurces, including
the patural production of salmon and steelhead, Water develcpment,
primarily Folsom and Nimbus dams (Folsom ?roject), has substantially
a‘tered shese resources. Proposed increases In water development could

reduce or even eliminate their natural production if suitable flow
dependent habitat is not maintained.

Chinook salmon is comsidered the most Ilmportant fish resource in the lower
American River. Its flow requirements have been evaluated in various
atudies througnhout the past 35 years. Specific flow requirements, however,
have not been agreed upon. Therelore, rather than :dentify a specific {low
regime to optimize each of the salmon’s Lifestages in the lower american
River, we developed a range of flows for =ach lifestage wWhich enccmpasses
optimun flow conditions. e defined optimum conditions as those that mimZie
historic, post-Folsom Project conditions Which have sustained the fall run
chinook salmon rescurce during the past 3! years. The range limits were
based upon study results and average sost-Folsom Project flow conditions.
Flow requirements for aAmerican shad, steelhead and striped bass were
identifled in a similar manner. Their requirements were then integrated
with chinook salmon requirements. The rfollowing [low ranges were thus,
identified as providing optimum conditions for the Iish resources of the
lower American River.

Period Flow range Habitat conditiaon
{cfs) accomodated

Oct 15 to Mar 1 1,750 to 4,000 Salmon and steelheac
apawning/ incubation

Mar 1 to Jul 1 3,000 te 6,000 Salmon and steelhead
rearing; shad
migration

Jui t to Jet 15 1,500 Steelhead and trout

rearing



¥e have recomrended that further evaluation of specific flow requirements
be conducted during the next 3 to 5 years, The objective of the evaluation
1s vo develop a more definitive flow regime recommendation for the [ish
resources of the lower American River. Until the flow ranges are refined,
tne Department of Fish and Game (DFG) considers the maximum flow in eaanh
range Lo optinize flow depencent habitat,

The Tate ¢f the American River’s anadromous fish resoureces is also
depencdent upon conditions in the Sacramento River and its estuary. Smolt
survival, escapement and ultimately natural producticn of the American
River chiineeox salmon resource are certainliy aflected by downstream
conditions. The gzoal of paintaining a naturally sustained saimon resource
in the lower American River will not be sacrificed, however, to accomodate
declining downstream conditions. Rather, state policies and goals require
that the downstream problems Se addressed and resolved to make downstream
eonaitiors amena-le to natural salmon groduction,

Spawning chinock salmon. (Sacramento County photo by D. C. McKee)
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INTRODUCTICN

The lower American River, below Nimbus Dano (Figure 1), sustains a diversity
of recreationally and economically important aguatic and riparian
rescurces, including the fourth largest chinook salmon resource in the
State (Gerstung 1971). The future of theae resources, hoWever, is
uncertain. Existing water development has already substantially reduced
the fish resources of the American River systenm. Increases in water
diverasion adjunc% to existing and proposed water development projects,
could further alter these resources, potentially reducing or even
eliminating natural production. The flow-dependent habitat requirements
must be clearly identified, thence maintained through promulgation of a

comprehensive flow maintenance agreement to aasure continued viability of
the lower American River fish rescurces,

The significance of the lower American River fish rescurces is clearly
demonstrated by its economic and recreation contribution to the pecple of
california. One out of every six salmon caught in the ocean ccmmercial and
sport fisheries is produced in the American River (USFWS 1984), This
annually accounts for over 1 million pounds of harvested salmon. In
addition, between 150,000 and 200,000 angler days are annually spent c¢n the -
river; 4he eatimated annual yield averages 15,000 chincock salmon, 5,0C0
steelhead, 20,000 American shad and 1,300 striped hass (Rooper 1970,
Gerstung 1§71, Staley 1976, Meinz 1081 and OFG file rpts). The market and
non-market values of the commercial and sport fisheries average $15 million
and $2% million, respectively (Meyer 198%).

The importance of the lower American River +o the people of the State has
seen further demonstrated by {ederal, state and county governments. In
recognition of its outstanding fishery ard recresational attributes, the
California Legislature included the lower American River in the State Wild
And Scenic River System in 1972. Similarly, It was in¢luded in the
National Wild and Sceneic River System In 1980. The County of Sacramento
and the State have also expended considerable time and expense Lo provide
continued access and recreational use of the river and adjacent land, Dby

- establishing the American River parkway. Tne Parkway is considered a very
valuable asset to the County. It supports over 5 million visitor days
annually, with an estimated non-market value of %06 aillion. In

compariscn, neither Yosemite nor vellowstone National Parks supports <
million viasitor days a year.

The existing, nighly valued fish and riparian resources of the lower
American River are currently maintained Dby regulated flow releases frcm the
folaom-Nimbus dam complex, operated by the 3ureau of Reclamation. Flows
released ‘rom the complex are presently regulated by State Water Resources
Control Board (SWRCB) Decision 893. D892 requires a sinioum 500 of's flow
hetween September 15 and January 1, and a minimud 250 cfs release the
remainder of tnhe year {or the maintenance of aguatic rescurcea. However,
the acsual releases have approached these <evels only once, during the
1§76-77 drought. Relatively high rejeases have been maintained because ihe
projected demancs Jor groject water nave not vet been realized. This
status, however, 1s llkely Lo charnge within lhe near future: East Bay
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Municipal Utilities District (E3MUD) has contracted to take delivery of
150,000 acre-feet via the Folscm-South Canal; South Placer County Water
Agency and San Juan Urban Water District also propose to contract witn the
Bureau; the California Departzent of Water Resources and the federal
government have recently negotiated a cooperative operation of State water
Project and Central Valley Project facilities which would place additicnal
demand upon American River water; and the proposed Audurn Project, if
approved and bduilt, would increase the capacity to divert water at the
Ffolsom-Nimbus ccoplex.

If Auburn Dam were built, flow releases tc the lower American River would
be regulated by SWRCB Decision 14CO. D1L00 reguires fish maintenance flow
releases of 1,250 ofs between Cctober 15 and suly 15, and 800 ¢fs during
the remainder of the year. This requirement is zenerally superceded (i.e.,
except during drv years) by 3 1,500 cfs recrealion flow requirement,
between July 16 and Cctober 14. However, the adequacy of D1400 flows, let
alone D893 flows :o accommodate the nsolicies and goals of the 3State is
questionable (Rich and Leidy 1985, Kelley, Bratovich, Dettman and Rocks
1985},

The Alameda County Superior Court has referred -he case of EBMUD vs. the
Tavironmental Jelsnse Fund 2t al, o the SWRCB for review and
~ecommendation., 2f concern, is the Iimpagt of ihe sroposed diversicn via
tne Bureau’s re.som South Canal ¢o IBMUD facilitles, and the assoclated
impaets upon :he river’s instream %eneficial uses. A Xey issue is the
osrotecticn of the {low dependent flsh and wildlife resources of the lcwer
American 3iver and the Sacramento River system downstream {from their
confluence,

Tt is incumbent upon the State of California, specifically DFG, to evaluate
the potential impacts of future water development upcen the river’'s fishery
and riparian resources relative to DFG management policies and objeciives,

ish and Came Commission policies, the Fish and Game Code and the mancate
of the State Wild and Scenic Rivers Act. Collectively, state policy znd
law require DFG to provide for the preservation of optimum or enhancec
natural production of salmon and steelhead resources and the maintenance of
all other fisherv values associated with the lower American River, The
purpose of this report is to summarize available information concerning the
required {low cependent habitat conditions of the fish resources of the
lower American 2iver, and to identify, where possible, flows required =2
uphold the public trust placed upen DFG and meet the laws and policies of
the state.

KEY ISSUES
“he xey issues to be addressed in this report are:

1. 'What ‘lows are required to sustain optimun Levels of natural fish
production in the loWer American River?



2, Are the flows prescribes by D8S3 and/er Diyop adequate to sustain

optimum levels of natural fish producticn and protect riparian wildlife
hakitat?

3. Fkhat additional informztion is needed to clearly identify an optimum
flow regice?

4. How best should the information concerning an optimum flow regipe be
used to preserve optizuz levels of ratural fish production and riparian
#ildlife habitats?

BACKGROUND

Pre-rolson Project

The history of the American River fisn résources has been summarized by
Gerstung (1971). 1In gereral, the river crce Sustained large pepulations of
sprirg and fall run thinook salmon and Spring, summer and wintep run
Steelhead, “ne estimated 2scapement of chinook salmon was over 129,000
fish {Sumner and Smith 1352, The Rjorily of these fish were produced .
asove the Nizbus Dam site, vamage from zining (millions of tons of aining
Speil buried most of the river in the 1863°s) and the construction ef
Rutercus dazs throughout tre crairage, eventually led to the near
exiirpation of salmon and steelread sy 1crg. Spring run salmen and 3pring
ar¢ sucmer run steelhead “ere virtually non-existent. By the tipe Folsom
Dazm was buils, in 1955, mos: salmon and steelhead producton occurred in the
lower 30 miles of river. Salmen and steelhead production, including summer
and 2pring runs were Showing signs of ccrming back in the upper river, after

8ccess was provided over thae icwernost dam, near Folsom, and mining damage
nad abated (in the 15407s), -Unfortunately, any chance for the restoration
of these resources was lost when the Felsca Project permanently blocked
agcge

$3 to the historie spawning and nursery areas,
Post-Folsom Projeect

In 1352, just prior to the corstruction of the Folsom Project, the

U.S. Fish and Wildlife Service (USFWS) and DFG evaluated salmon spawning
{low requirerents needed to maintain natural salmeon production below Nimbus
Dam. The resuits of this study were the rasis for D823 riow requirements,
In 3258, DFG decided to reevaluate salmen ~ow requirements relative to the
Freposed Aubturn Dam-Folsen Scuth Canal ’refset, Usinz zore refined
tecnniques and improved criteria, salmon Srawning habitat flgw requirements
wers revaluated. Incubaticn znd rearing rabitat neecs, however, were pot
evaluated., Tre objective cf the 1066 stucy was to identify <he flow
reguired :o Zitizate loss of -he "average" salmon e3capement above Nimbus
Cam, The results of this study were the *asis for DI4OO flow requirements,
"€ 1226 stucdy results indizated that *he 2893 rlow regime would not

5.41n ophinmum natural precuction levels <nder the rosct-Folacn ’rolact
rannel cencditisns, The atility of D1ycH Tlocus Lo Sustain optizum habitat
nelilens zas nct beern tesses. Aoewever, results o a third study,



conducted by USFWS in 1981, indicate that optimum spawning habitat would %e
provided at 1,750 cfs, suggesting that D1400 spawning f{lows (i.e., 1,250
ofs) would not sustain optimum habitat conditions {USFWS 1985).
Unfortunately, the 1981 study was unable to clearly define rearing habitat
needa due to a variety of precblems (Rich and Leidy 1625, Kelley et

al. 1985), leaving us still without a clear understanding of the flow
conditions required to optimize natural production of salmon, let alone the
other important fish rescources asing the lower American River.

CONSIDERATON OF SALMCN RESOURCE HABITAT RECQUIREMENTS

The primary goal of salmon management in the State is to optimize the
natural production of salmon in order Lo maximize commercial and sport
fishery harvest while maintaining optimum escapement. Previocus aalmon
nabitat evaluations in the American River dealt primarily with determining
spawning habitat requirements necessary to accommodate spawning escapement
goals. The basic assumpticn of these evaluations was that spawning habital
flow requirements would be greater than flows required by all other
lifestages, and as such, would optimize instream chinook salmon production.
Intuitively, there are problezs with this approach. Since salmon evolved
with seasonal variations in [llow, it is logicai that Zlows that mimic
natural variations, rather than a constant flow sased solely upon spawning
requirements, are more likely tc provide optimum apnditions for the various
lifestages. Typically, initiation of spawning activity is associated with
increasing flow and decreasing water temperaturss; incubation, emergence
and fry rearing are associated with the higher, cooler flows axtending
througn winter; and juvenile rearing and smolt emigration are associated
with the even higher spring flows. Another problem with using spawning
flow data to establish season leng flow requirements is that smolt
production, not necessarily spawning habitat, generally limits the
production of adults. Results of increasing spawning habitat in the Yubda
River drainage without a correaponding imcrease in rearing habitat haa
failed to increase adult production., Studies on the upper Sacramento River
ahowed that smolt survival increased with improvement in rearing habitat
conditions (Kjelson, Raquel and Fisher 1981). Even in hatcheries, where
the number of escapead fish could 1imit hatchery production, management is
concerned with smolt production and survival as a predecessor to achieving
management geals. Numerous ‘nvestigations have shown that by optimizing
natchery amolt production and survival, the potential for realizing
mangement goals is increased.

Management of the American River salmen resource shouid de concerned with
optimizing smolt production and survival by optimizing rearing habitat
conditions, by providing sufficient spawning and incubation to acccmmodate
optimum rearing nabitat conditions and by optimizing conditions required
for successful emigration to the ocean, Thus, using the results of
previous studies to develop an sptimum flow regime is inappropriate. The
question then is, what can e dcne to provide cptimum conditions fer the
production and survival of smoclta?



Cpiimua smolt production is the result of a diversity of factors., 1In
general, these factors are a function of macrohabitat conditions, such as
water cuality ‘and temperature, and microhabitat conditions, i.e., the
physical conditions which form the actual space used by the fish. By
cptimizing mae»o and micrchabitat conditions for each lifestage

coniributing to smolt production and survival, adult salmon production
geals can be achieved,

Spawning Flow Requirements

In order to attain optimum smolt production, adequate spawning hadbitat must
be previded to produce sufficient humbers of fry to occupy all rearing
habitat that would de availanhle under optimum conditions. The amount of
spawning habitat required to achieve this objective is unknown. Kelley et
al. (1935) illustrated a procedure to estimate the amount of smolt
production which can be Sustained by a specific amount of spawning habitat,
However, this method relies upen numerous, untested assumptions. Since
even the slightest deviation in any one of these assumptions could
substantially alter the estimated production of salmon, we have decided
that the best way to establish spawning flow requirements, is to first
identify optimum apawning habitat conditions, and then identify acceptadie

requctions based upoen data relating Spawning abundance to smolt production
develcied specifically for the lower American River,

Micronasitat

The flows required to sustain spawning habitat at optimum levels are still
unresolved, Each of the three studies evaluating spawning habitat
requirements in the lower American River had distinectly different results,
One pcssible reason for the diflerences is that chanpel conditions are
¢hanging., Portions of the lower American River apparently are in
disequilibrium and possibly the substrate and general merphology of the
Spawning areas (i.e., riffles) are changing (Hecht 198Y4). Another reason
for the discrepencies may be the different methods used to define and
estimate spawning habitat, In 1952, 500 c¢fs was identified as the optimum
spawning flow (Gerstung 1967). However, using improved methods to evaluate
Spawning flow requirements in 1966, DFG determined that spawning habitat
increased as flow increased, up to 4,000 cfs (Gerstung 1971). Furthermaore,
resuits indicated that 500 cfs did not provide enough spawning habitat to
sustain even half the objective Spawning populatisn (26,500 fish).

Althouzh the study showed that 4,000 ofs optimized spawning habitat, 1,250
efs was recozmended o accommocate the cbiective of maintaining the

@stimated, average, pre-rolisom ’rojecs e¢scapement populaticn,

The USFWS -nas-identified 1,750 cfs as the optimun spawning flow based upon
an Insiream Flow Tneremental Methodology (IFIM) study (USFWS 1985), DFEG
consicers the IFIM to be one of the test methoda available for evaluating
the relationship between flow and fish habitat, It is very flexible and
can acecemmodate a variaty of assumptions. At the dame time, it can be very
sensitive Lo changes in assumptions and slight errors in data entry,
calitration of the Nydraulic model used to sinulate flow conditions z¢
YBridous Ilows, ete. In light of the potential problegs asscciated with the
FIM, 2nd due o the large ciscrerency Setween the 1966 atudy results and



the USFWS study results, we belleve that further evaluation of spawning
flow requirements is needed. Kelley et al, (1985) and Rich and Leidy
{1985) alsc noted the discrepercies, concluding that the IFIM study be
reevaluated to better define the relationship hretween flow and spawning
habitat. Kelley attributes the discrepencies to differences in the
definition of spawning habitat, The 1966 study concentrated on riffle
areas, the IFIM study encompassed riffle, pool and run areas. Kelley
suggests that the spawning havitat versus flow relationship would be
different if the IFIM study were to be applied sfrictly to riffles, This
approach would be applicable if spawning is indeed restricted to riffles,
and would nat occur in pools or runs regardless of whether spawning
conditions, in terms of velocity, depth and substrate, are present,

If Xelley is right, the results of the 1966 study should accurately
deacripe the relationship between flow and spawning habitat, at least
between 500 and 1,500 efs, since {t was derived empirically. The amount of
spawning habitat available at flows greater than 1,500 cfs, however, was
determined by measuring the wetted riffle area using aerial photographs,
and extrapolating the relationsnip observed at the lower flows {i.e., as
low increased and vetted area increased the portion of suitable spawning
area also increased), It was assumed, therefore, that optimum spawning -
nabitat availability would occur when the riffle was completely inuncated
at 4,000 ofs. The IFIM results indicate that as [low increases above 1,730
&fs, spawning conditions detericrate, even though wetted riffle area
:ncreases. This is due %o increases in velocities above preferred leveis,
associated with in¢reases In low. However, in as much as the velocity
considered in the IFIM study is mean columm velocity, rather than the
velocity immediately above the redd site (0.3 ft), as was used in the 1965
study, it is posaible that the IFIM results underestimate the suitability
of areas of relatively high mean column velocity, if the mean column
velocity is indeed significantly greater than the velocity 0.3 't off the
bottom. Such was the case with the 1952 study {Gerstung 1971).

The differences between the study results may have been [urther exacerbated
by apparent changes in the morprology of the stream since construction of
the Folsom Project. USFWS identified the Sailor Bar sample site as
representative of the river from about Sacramento Bar to Nimbus Dam, the
area which reportedly sustains cver 75% of salmon spawning (USFWS 1983).
However, Hecht (1¢84) reports that the upper 2 miles of stream, from just
pelow Sailor 3ar to Nimbus Dam, is downcutting, Therefore, flow optimizing
spawning conditions in this reach, may be substantially lower than the fleow
optimizing spawning conditions within the remainder of the river. Thus,
uaing the results obtained from the Sailor Bar study site to predict future
mabitat conditions delow Sailer 3ar is questionable.

Macrohabitat Conditions

The most important macrohabitat condition relative to spawning in the lower
American Aiver is temperature. Salmeon spawning temperature requirements
are well documented, Spawning Semperature criteria are based upon
successful egg incubation after spawning. Increases above the optimum
tevel (56 F), reduces egg survival (Leitritz and Lewis 1930). The
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The affect of flow upon critical spawning and rearin
depicted at Sailor Bar. Most of the Sailor Bar riffl
chinook salmon at 500 cfs {upper), 1,250 cfs (lower)
(opposite, upper). Even at 2,300 cfs, habitat conditions a

(upper, lower and opposite lower photos by USEWS:
McXee, Sacramento County)

€ habitat is graphically
€ is poorly suited for
and 1,500 c¢fs

Pbear suboptimal,
opposite upper by D. C.
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magnitide of the decrease in survival is directly related to the period ang
degree of exceecance (Rich and Leidy 1985).

Post-Folscm rroject Spawning Conditlons

Since the Folsom Project began operating in 1955, the average Qctober flow
nas been 1,850 cfs, the average November flow (excluding 1983 when flow
averaged over 11,000 ofs and 1973 when llow averaged nearly 7,000 cfs) has
teen abcut 2,200 cfs, and the average December flow (exeluding 1964, 1970,
148% and 1983 when flows exceeded 7,000 ¢fs) has also been about 2,200
efs,. Amenable temperatures first occurred anywhere from mid-October to
early Ueceamber, generally after November 15,

Cersturg (1971) and Kelley et al, (1935} attempted to identify a- empirical
relationship between 3pawning habitat conditions and flew. Assuming the
number of spawners entering the hatchery or moving beyond the hatchery to
Nimbus Dam had rejected spawning conditicns doWwnstream, they compared the
proporticn of fish using the river, thus the proportion of fish rejecting
river conditicns, with average November flows. Although there appeared to
e some relationship between flow and rejection, the validity of using
estizatec escapement as a variable is questicnable. A critical review of
the spcawning escapenent estimates (since 1352) made independently by DFG
persornel and by Alice Rich (unpubl. rpt.), suggest that comparing spawning
escacemernt {rem year to year is inapprepriate. The primary problem with
suca & sexpariscon, i3 a definats lack of consistency in eatizate methods.
Assurptions as to the percentage of fish observed during the escapement
surveys appeared Lo vary with sersonpel. The area of river surveyed also
varied. An example of now changes in methods affected estimates is found
in the 1635 survey data. The estimated sscapement was cbtained by
nultiplying the number of observed fish 5y 2 (i.e,, assumed that 50% of the
fish were observed), however sampling conditions were very poor (muddy
water) throughout a majority of the sample area, and the survey was
conducted only once a week, between mid-October and December. George
Warner {(unpubl. rpt.) had previously concluded that even under the best
survey conditions, and with daily surveys, only 20% of the fish would be
observed. Thus, the 1956 sscajement estimate of 6,500 fish is likely very
low, however, there is no confident way of correcting it. Since there
dcesn 't appear to be a way to place confidence limits about these
zstizates, it 18 difficult to justify relating changes in flow conditions
with escarement numbers. Other problems associated with Xelley’s and
Gerstung s analyses are: the number and timing of fish entering the
hatcrery is a function of natchery operation, the method of estimating fish
moving above the hatchery was untested and the concentration of angling and

FISH SetWE€R thé hatchéry welr and the dam accounts for a significantly
greater propertion of angler harvest than anywhere else in the river, thus
drastically affecting the measurement of fish rejecting downstream spawning
conditions.

Historica

iree acce

, temperature generally wasa nct a problem since chinook had

0 the upper, coo.er portions of the drainaze., In fact, most
tivity probahly occurred earller than is pessible today. Most
e spring min, which typically spawn earlier than fall run fish
{as early as August), apd z0st fall run Tish were known to zove abcve the
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existing Nimbus Dam site where temperature conditions were conceivably
suitable earlier. Early salmon runs were obsarved as recent as 1953.
Under present conditions, however, amenable spawning temperatures typically
are not present until November, sometimes not until late November after
many chinock have already spawned. Depending upon how much and how long
temperature exceeds optimum (56F) after spawning, as much as 100% of the
early spawn can be lost, In as much as smolt survival is a function of
size at emigration, loss of early spawning can eritically affect salmon
production. Early spawning would be expected to contribute a significant
portion of the large swolts present in early spring when emigration
conditions appear best which, perhaps, is why pre-folsom emigration peaked
in April.

The effect of the Folsom Project upon temperature during the early spawning
period is unclear. Rich and Leidy (1985) found no correlation between Flow
and temperature in early October through November. However, they suggested
that higher flows than those investigated would be needed to reduce
temperatures earlier. The Bureau of Reclamation, however, predicts that
flows would be cooler in October and November if Auburn Dam were in
operation (USFWS 1384). This suggests that water temperatures in the upper
drainage are cooler than those presently associated with flow from Nimbus
pDam and that increasing flow could reduce early fall water temperatures in
the Lower American River. :

Conclusion

Although available data are inconclusive as to optimum spawning flow
requirements, we believe that optimum microhabitat conditions should be
provided by {lows somewhere detween 1,750 cfs (i.e., optimum flow defined
by the USFWS study) and 4,000 cfs (i.e., optimum flow nagsed upon the 1966
study). The conditions required to provide amenable water temperatures
earlier in the spawning season are unknowmn. Thus, in order to meet the
policies and goals of the State and provide for optimum natural production
of salmon in the lower American River, further investigation of the
relationship between spawning habitat and flow must be made. An interim
alternative to further investigation, 1s to qualitatively attempt to mimic
natural conditions based upor the assumption that the average fall flows
duking the past 30 years are capable of sustaining salmon production
occurring during that pericod, Based upen this assumption, spawning flows
should be maintained at or above 2,200 efs.

tncubation Flow Requirements

Flows required to maintain eggs and alevins are called incubation flowa,
None of the previous studies objectively evaluated the conditions required
to sustaln incubation. However, each study did consider incubation by
making various assumptlons relating spawning flow to incubatlion flow.
Gerstung (1971) concluded that spawning flows should be maintained until
July 15, assuming spawning flows would sustain incubation and juvenile
rearing. USFWS (1985) reccmmends sustaining flow at 1,250 cfs after
sanuary 1 te caintain incubation, This ~acompendation was tased upon the
assumption that a 500 efs reduction would decrease water depth only 5
incnes, and that even redds built at the minimum depth (0.S ft) would still
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we covered by 1 inch of water. Kelley et al. {1985) conziuded that water
would remain at least 2 inches deep over redds in the Sailor 3ar atudy site
if flows were reduced from 1,750 cfs Lo 1,250 cfs, He further concludes
rnat this depth should be sufficient to sustain incubation if all other
incubation requirements are get. There is no evidence, however, that such
requirements would be pet at 1,250 cfs.

Maintaining spawning flows to sustain incubation is commonly practiced in
Washington state. This practice may appear conservative, but without
sufficient information to the contrary, it is considered the most
appropriate, Furthermore, sustaining spawning [lows thrcugh March would
not only afford high 2gg and alevin survival, it Wwill accommodate spawning
through the entire, potential spawning period. Since spawning has occurred
trrough January, ii seems inappropriate Lo reduce spawning flow January 1.
During the 18 year period detween 1960 and 1978, amenab.e, spawning
temperatures didn‘t occur until mid November in 12 years {66%) and not
until December in 5 years (28%). If spawning {lows are provided only until
January i, the epportunity fer successful spawning 1is reduced to less than
1 weeks nearly 1 out of 3 years.

Another critical rlactor affecting incutation 1s seour, Hecht (1084}
reported that flow in excess of 25,000 ¢fs can result in scour and the -
potential destructon of redds. Although It is difficult to predict and
control conditions resulting In seour, every attempt should be made toO
sreclude flows over 25,000 cfs between Sctober and March.

Rearing Flow Requirements

Jotimizing smolt production is considered the best way Lo optimize salmon
oroduction. Spawning and incubation conditions should te maintained to
aroduce enough fry to fully use optimum rearing conditicns., In other
words, the goals of the State should be met when salmon sroduction is
1imited by optimum jevels of rearing habitat.

Rich and Leidy (1985) and Kelley et al., {1985) have surzarized information
on rearing habitat as it applies to the lower pmerican River. They agree
that the key factors affecting rearing habitat production are living space
{microhabitat conditions), temperature and food production. They conclude
tnat there isan’t enough information 0 clearly define the conditions
required in the iower American River to optimize juvenile salmon
production.

Typically, when salmon fry emerge, they occupy the quiet water along the
river edge, unable to swim against a very fast current (Brigas 1953).

~nose that enter the faster current in the jower American River, are
probabdbly swept downriver into slower moving water downstrean of H Street,
or all the way to the Sacramento River thence the estuary. The reaidence
period of fry remaining in the American River is influenced by a variety of
factors including stream discharze (e.8., frequency of freshets), water
temperature, food availability, physical nabjitat availa®ility and density
dependent behavior. Ideally, young salmon remain in the river until 3.0 =6
3,6 inches long, considered minimum size ror a fish %o tecome a smolt and
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start downstream migration. Several key questions need to be answered
concerning this period of a saimon’s life in the American River:

1. What flow is required %o sustain optimum temperatures, physical
habitat and food preduling habitat?

2. What is the optipum temperature range providing optimum growth
under tha cenditicons roventially available in the lower Anmerican
River?

2. What consitutes optizum physical habitat and where does it occur
under the varying flow conditions presently and potentially
occuring in the lower American River?

Y. What constitutes optizum food production habitat?

5. What conditiens (i.e., photoperiod, fish size, flow, ets.) are
required to initiate timely downstreanm nigration?

C. What is the relative contribdution of juvenile salmon remaining in
the lower American River versus ihose imzediately moving to the
Sacramento River after emerzence?

Microhabitat Requirements

The USFWS study used the IFIM o icentify rearing habitat changes relative
to “low (USFWS 1984), The results indicated that rearing habitat reached
maxizum levels between 500 and 750 e¢fs. However, since these low flows
would rot provide amenahle rezring water Lemperatures, thev have
tentatively recommended that “lows Se maintained at 1,250 ofs between
vanuary 1 and June 30 to sustain suitable rearing conditicns.

There has been much discussicn 23 to the appropriateness of the USFWS IFIM
results to define rearing hatitat conditions, Most notably, the study did
not censider cover as a mierchabitat variadle, Salmonid preference for
other microhabitat variables, including water depth and veloecity and
Substrate, is affected by the rresence ¢f cover (Glova and Duncan 1985).
Salmonid microhabitat preference cannot adequately be described Just in
terms of velocity and depth, zs was the case wWith the USFWS study. Based
42en this fact alone, the results of the USFWS study shculd be carefully
reevaluated Sefore any conclusion ia mada eoncerning rearing flows,

To De effective, an IFIM stucy should ne designed to represent all poertions
oI the river. BRBesides @stabllishing study sites o represent hydraylie
conditions throughout the river, batitat prefarence data should be
collected from all portions of the river to clearly define the cenditiona
preferred by the target 3pecies, in this case Juvenile salmon, The USFWS
recognized this need in their sraft Teport by indicating that further
investigation into the preference of AZerican River salmon for rearing
hatitat is needed,
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Kelley et al. {1985) also investigated the micrchabitat requirements of
American River salmon. They concluded that there is a definite
interdependent relationship between velocity, depth and substrate, which
also acts as cover, and fish preference. His studies further substantiate
ste need to better define salmon preference before using the IFIM to
predict rearing habitat availanility.

Macrohabitat Requirements

Temperature and food production are eritical elements of rearing habitat.
Good growth conditions which result in preducticn of numerous, large
smolts, directly affects survival and the eventual production of adult
salmon. There is some disazreement as to what conditions will provide
optimum growth and survival., The USFWS (1285) established 65F as a
paximum, optimum temperature; Rich and Leidy {1985) concluded that
temperatures in excess of &0F should be avoided. 3Since there is a definits
relationship between spring flow and temperature, mest discussion
surrounding rearing flows has dealt with temperature rather than
microhabitat. These two conditions cannot be discussed independently.
Since flow affects food production by affecting temperature and foed
sroducing habitat, and since saimon zrowth, thus survival, is a function of
vemperature and food productlion, both temperature and Tood producing
nabitat saould be evaluated r~elative to flow simultaneously.

Pcsc-Folsom Project 3earing Habitat Conditions

*n -he oast 30 years, the average flow during the typical rearing period,
Tenruary through June, has ranged from 3,332 cfs to 5,762 efs, averaging
2,330 cofs. We attempted to correlate the flow conditions with salmon
sreduction using escapement as an ‘ndicater of production., Unfortunately,
due to the various problems associated with escapement estimates, as
{iscussed above, we determined that such an evaluation would be unreliable,

3icn and Leidy (1985) evaluated temperatures availadle under various Mlow
conditions between 1973 and 1978, relative to spawning, incubation and
rearing requirements. They concluded that the minimum flow regime
providing an amenable combination of spawning, incubation and rearing
temperatures could not be determined at this time. However, they noted
shat the flow regime present during the second drought year, 1976-1977, waa
oo low to provide suitable rearing conditionsy high “emperatures delayed
sucesessful spawning until December, and emergence until mid-March. Rearing
nanitat was theoretically eliminated, since rearing temperatures axceeded
sptimum levels by the time epergence was complete. Thus, the flow
sonditions during the spring cf 1977 (i.e., average flow was leas than 500
¢fs), are considered too low to provide optimum rearing. This cenclusion
ig sorraberated by results of a tagging study conducted in the upper
Sacramento River, at the Tehama-Colusa Fish Facility, and by spring trawl
data collected in the lower Sacramento River used to determine smoll
abundance. Smolt sized salmon tagged and released near Colusa in spring
1976, yielded only 35% as many adults to the ocean catch as similar fish
~eleased in spring 1978 when spring flow in the Sacracento River was
markedly nigher. Similarly, the catche-per-unit-of-affort of trawl sampling
w#as drastically lower in spring 1977 than in any other sampie year.



#att gvenue at 250 cfs {upper), 300 ¢f3 {leower) 3 22m o .
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Althcough these results are not ¢irectly related to conditions in the lower
American River, they suggest that the conditions in the entire Sacramento
River system during the second drought year were not conducive to salmon
rearing and supvival,

Conclusions

Juvenile chinook salmon rearing and smolt production is dependent upon a
nunter of interdepndent habitat conditions, all of which are directly
related to flow., Smolt abundance 13 a function of microhabitat
availability, which is dependent upon flow, Smolt size (growth)} which

affects survival, is affected by temperature and food production, hoth of
wnicit are affected by flow.

The cnly data that suggest a relationship “etween flow and rearing habitas
is derived from the 1976-77 drought. The unacceptable temperatures
associated with the 1976-77 flow regime sutstantiate that a 500 cfs average
flow would not provide optimum rearing habitat, If we were required to
prescribe a flow regime capable of maintaining salmon production at
existing levels, we would sioply relate average flow conditions to average
salren production and icentily 4,800 efs as the required, minimum flow, We
do not believe that this s 3 proper way of identifying optimum flow
congitions, However, assuming cptimum rearing habjtat conditions ceeur
when llow conditions mimie natural conditions, and since high spring flows
iccemzolate this assumpticon, we -elieve it safe to assume that flow in the
vicinity of 3,000 to 6,000 ofs would conceivably provide optimum rearing.

Emigration Flow Requirements

Inigraticn frem the ower American River is :influenced by a variety of
factors ineluding conditions in the lower American River and the Sacramento
River and its estuary, These conditions can only be qualitatively defined,.
further investigation would be required to provide—quantitative ]
requirements, Kjelson et al, (1981) did frind that fry survival was a
function of flow in the upper Sacraments River. Fry stocked in the upper
Sacramento River when spring flow was 30,000 cofs survived at much higher
rates than fry planted in the upper Sacramento River when spring {low was
10,000 efs, There is speculation that the relationship between flow and
cemperature 1s the key to survival in the upper Sacramento River

" CONSIDERATION OF STESLEZAD RESCURCZ HABITAT REQUIREMENTS

Since the completicn of the Folsem Profect ip 1955, natural producticn of
steclhead as been restricted to winter and fall run fish. Both adult and
Juvenilie steelhead contribute significantly to the lower American River
spert [ishery.

o

August. The peak of the run arrives in vanuary, Spawning usually tegins

Typizali adult steeihead enter the lower Azerican River beginnin in late
7 Y, £ g
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in late December, and may last through March. Fry emergence generally
peaks in April. Upon emergence, fry tend to move to the quiet water
asscciated with &the stream margin {Briggs 1953: Shapovalov and Taft 1654,
They soon move L0 the faster water of the riffles, generally more central
in the stream, seeking optimum feeding stations. When the young fish have
grown to about 4 inches, they seek slower, deeper water. Juvenile
steelhead spend one to two years in the river tefore migrating to the
ocean. Their rearing habitat conditions must be sustained year-round to
promote natural production.

Naturally produced steelhead spawners account for less than 5% of the
American River run. Low survival of juvenile steelhead, due to a scarcity
of amenable habitat conditions throughout the summer, predation and a high
harvest rate by summer anglers, are the reasons for the low contributicn.
None-the-less, the flow requirements of steelhead should be considered
because they provide a significant trout fishery.

Micrchabitat Requirements

Steelhead microhabitat requirements are similar to salmon. Spawning occurs
later and preferred spawning and rearing substrate composition and water-
velocitiy are slightly different. The eritieal difference, however, 1s the
required duration of rearing nabitat., Steelhead require amenable habitat
conditions year-long, salmon only require such conditions until the end of
June. The flow required to sustain optimum rearing habitat is unknown.

Macrohabitat Requirements

Basically, temperature limits steelhead rearing habitat during the summer.

Most of the existing amenable summer nabitat occurs in the upper reaches of
the river, near Sailor Bar.

Conclusions

Due to the general similarities in habitat requirements between salmon and
steelhead, and due to the potentially impossible task of improving summer
habitat conditions, we have determined that by sustaining salmon habitat at
optimum levels, and by sustaining existing summer flow conditions, the
steelhead fishery in the lower American River will be maintained.

CONSIDERATION OF AMERICAN SHAD HABITAT REQUIREMENTS

Adult American shad typleally enter the American River during their annual
spawning migratiom, from mid-May through the first weeyx of July. Shad
generally spawn in Central valley streams when water temperatures are
netween 50 and 70F. American River water temperatures usually do not reach
50F until late May.



Shad spavn by broadcasting their eggs into the current. The eggs are
semi-bouyant and typically drift with the current until hatching., Since
they generally hatch within 4 to § days, most eggs spawned in the American
River do not hateh until they enter the Sacramento River. Few Juvenile
shad have ever been collected in the American River (Painter, Wixom, and
Taylor 1377).

Even though the American River Jday not sustain many shad Jjuveniles, its
centribution as a spawning strezm to the ocverall shad [ishery appears
significant. Painter et al. (1377) estima‘e the average shad run to vary
frem 1.7 to 2.3 million fish. The American River provides spawning for as
auch as 35% of the run (500,000 fish). Furihermore, the shad fishery is a
very popular fishery sustaining aboyt 35,000 angler days and yielding as
much as 37,000 fish.

Stream flow directly influences the size and location of shad spawning
runs. Run size in the American River and cther Sacramento River
tributaries depends upon the relative volume of flow in each river during
the run (Painter et 2}, 1977). When the outficw of the American River is
high relative to flow in the Sacramento River, the shad run is above
averags. The converse is also true, Puring the past 20 years, American
Biver snad runs were good when its flows comprised 25% or more of the -
Sacramento River flew. buring dry years, when the American River
contributed less than 7% of the Sacramento River flow, its shad runs wers
fcerrespondingly low., Since Saz~amento River outflow during May and June is
senerally 15,000 efs or mere, flow in the American 3iver should ranze freca
3,000 %o 4,000 efs =g acconmodate attraction and sustain the shad fishery,

Streamflow also affects juvenile shad production in the Sacramente River,
telow the American Ziver, ~ha nunber of young shad sampled during good
stream flow years ia significantly greater than the number collected during
poor Ilow years. Analysis of 1367 - 1975 midwater trawl catches show a
positive correlation tetween June inflow into the Delta and shad abundance.

Conclusions

Based upon the requirement for large attraction flows to sustain the
American River shad “ishery, we conelude that flow in May and June should
be maintained between 3,000 ane 4,000 cfs. Furtheramore, due to the
abundance of spawning in the azerican River, and due %o he restrictive
CPLimum SPawning temperature Tange, water iemperatures should %e maintained
Selcw TCF. Since ne relaticnship between temperaturs and flow is poorly
Cefined, we Selieve that the szrest approach Lo sustaining optimum
temperatures is to =inmic thg_;ygrage_gqqqi;icna which have apparently
satisfied this requiremernt in <re past, it,e., flows greater than 2,000 efs,
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CONSIDERATION OF STRIPED 3ASS RESCURCE HABITAT REQUIREMENTS

triped bass occur in mocderate numbers in the 1ower American River from
1ate spring through fall. Although no studies have Dbeen nade to determine
Jnether striped btass spawn in the lower American River, the scarcity of
ripe adults among sport caught fish suggests that spawning, if it occurs at
all, is not significant (Dehaven 1978). The American River does appear to
ne a heavily utilized nursery area for young striped bass. Schools of 5 te
§ inch bass are numercus in the lower river throughout the summer.
substantial numbers of larger bass enter rne lower river each spring, with
peak migrations coinciding with the May-June striped bass apawning
migraticn up the Sacramento River, The bass are probably attracted to the
river in May by the abundance of salmon smolts. A subatantial portion of
the bass entering the American River remain through the fall.

aAttraction flows in the lower river during May and June, and food
production are important factors influencing striped bass abundance, Low
atream flows such as those occurring in 1977 (500 to 1,100 cfs through the
summer) negatively affected striped basa abundance in the lower American
River. Juring that jyear, few striped bass were caught upstream from Arden
Bar and “ew Saas were present in the lower river during the late summer and
fall (Dehaven 1977). In genera., nigher flows are srobably more conducive
to greater food production and nolding fish in the lower river for a longer
period. However, +he most important factar determining the number of
striped Sass in the tpwer American River is the size of the overall
Bay-Delta striped dass sopulation. The :mportance of the American River to
the 3ay-Delta striped bass population at sresent is not well understood.
With reapect Lo recommended flcws for striped bass fishery maintenance in
the iower American River, the 51400 -low schedule (1,500 cfs during the
summer) should be sufficient to maintain rhe fishery at present levels.

GENERAL CONCLUSIONS ABOUT FISH FLOW REQUIREMENTS

Chinock salmon sustain the most important fish resource in the lower
American River, based upon its economic and recreation attributes. This
significance must ve reflected in developing f1ow requirements for the
lower American River. pdditicnally, in order of priority, the flow
requirenents of the American shad fishery, the river's second largest sport
fishery, the steelhead and atriped bass risheries and the various game and
nongame [ish resources should de accommodated, It is in the best interest
of the people of sacramento County and of the State, that these resources
continue to contribute to one of Califermia’s most valued river resources.
This can only be accomplished If the flows required to sustain optimum
nabitat conditions are clearly identified, then guaranteed through a
comprehensive agreement bdetween all parties concerned.

This report providea a starting polnt ror identifying the flows needed Lo
preserve the {ish rescurces of the lower American River and meet the
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managenernt policies and goals of the State, We have identified a range of
flows which should encompass optimum flcw requirements of the lower
American River fish resources (Figure 2, Table 1), The magnitude of these
flows was based upon limited data and the assumption that miriecing natural
Flow conditions oceurring during the past 30 years, would sustain optimum
habitat conditions. However, such an assumption may be invalid.
Therelore, we recommend that the flow requirements of these resources be
thoroughly investigated during the next 3 to 5§ years so that a more
definitive flow regime recommendation can be made.

TABLE 1. Flow Ranges Encompassing the Flow Regime Required to Sustain
Fish Resources in the Lower American River,

Critical habitat
Period Flow range condition accommodated

Qet 15 = Mar 1 1,750-4,000 cfs Saimen and steelhead spawning
and incubation

dar 1 - Jul 1 3,000~-6,000 cfs Salzon and ateelhead rearing -
shad migration

Jul 1 - Qet 15 1,500 cfs Steelhead and trout rearing

We believe that the flow required to optimize salmon spawning is somewhersa
cetween 1,750 and 3,000 cfs, and that spawning flows should be maintained
Setween mid-leoigber and February to guarantee successful incubation. However,
we Co not knew what flows are required for optimum salmon rearing; such flows
should optimize rearing habitat in terms of microhabitat, temperature, food
production and emigration. We have tentatively identified these flows as being
between 3,000 and §,000 ofs. Furthermore, we mow that flows in the vieinity of
3,000 cfs are required in May and June to provide optimum American shad
immigration into the lower American River, We believe that flows providing fer
ocptimum salmon production will at least partially sustain the steelhead fishery

ac least through June, and that flows required for shad will suatain the gtrirzed
tass fishery,.

we are currently developing a study plan for the lower American River to answer
w28 fuestions concerning the flow dependent natital requirements of ita aquatic
Tescurces. The major areas that will be cevered in the atudy are:

1. Spawning nabitat requirements, including txe rélationship between flow and
temperature, microhabitat, gravel reecruit=ent and channel morphology,

2. Incuration flow reguirsments,
3. Rearing habitat requlirements, includirg the relationship detween flow and

Lenperature, food production, microhabitat, gravel recruitoent and
emigraticn. '
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4. Influence of imerican River d¢ischarge upon “he aquatic habitat of the
Sacramento fiver, especially in reference to teémperature and rearing
habitat.

5. Existing and potential impact of water development upon the gecmorphology of
the lowsr American River,

CCNSIDZRATION CF RIPARIAN #ILDLIFE HASITAT REQUIREMENTS

The 23 mile long stretch of the American River downstream from Nimbus Dam
contains approximately 4,800 acres of floed plain., The ~lood plain occupies
lands inundated by maxizum proiect design releases of 115,000 efs. The
agjoining cities, the County of Sacrzmento and the State Reclamation Board have
Jurisdiction over encreachments within the flcodway, Historically, the flood
plain of the American River enceapassed at least 10,000 acres of lowlands. A
Vast area in the vicinity of North Sacramento typically flooded during heavy
runcff periods, An extensive system of ievees foilowed by flood control storage
&t Folscm Dam in 1655 has permitted the reclapaticn and urbanization of most =34
tae overflow lands. Of the remaining floodlands “ithin the levee system,
adpprexinately cre-fifth zre covered with cottonwess and cak woodlands,
Originally, this wocdland covered most of the telter—drained portions of the
flood plain, Gole dredging, clearing for agricul:u}e, flced control practices
and urcanization are largely resgonsible fer the decrease ip wrees,

Grasses, including cultivated pasture, occeupy a little more than one«third of
the [lood pladn area, Herbaceous plants and shruts cover about one-fifth of the

L s w

Tleed plain., Zare sand and gravel eomprize about 10 percent of the flood plain

while river and pond surfaces cover the resaining floed plain area,

The banxs of the American Aiver typieally are lired with willow thickets which
extend into areas often submerged by winter Flows. At slightly higher
elevations along the Stream bank, typical riparian tree growth includes
California sycamcre (Platanus racemosa), Fremont cottonwdod {(Populus fremonti),
Cregon asn (Fraxinus letifslia), white alder (Alpus reeavifolia), willows (salix
3p0. ) and valley cak (Quercus lobata), Within <re shade of these trees an
uncerstory ¢f shrubs, vines ang Jores form a dense cever down to the water’s
edge. These include horeround (Marrubium vulgare y Mints (Mentha SPp. ),
nighishdde {Sclanum sop.), horestails (Boulsscig £90.), blackberry (fubus sco.),
wild grape {Vitis californica), elcderterrys (Simbhuous 390.), California mugwort
{Arzemisia vulzaris) and ragweed {Ambrosia scp, .. This growth ia partieularly
impeorian: to wiic.ife as cover, Along ihe Zrier uplands and river 2luffs Sommen
Speciss includs interior live cak {Quercus dislizenii), California Yuckeye
{Aesculus cailifernical, dlue cak {(Quercus conzlzsii), hlagk locust (Robinia
2eucc-acacia), 3lask walnu- (cuglans ningsii), dizger Pine (Pinus Sabiniana),
Colleeterry Phmamnus californicus}, lupine inus 5p2.), redbua (Cercigs .
cceidentalis), scetes sroom {Cytisus scopar y #ild ~ose (Rosa balifcrnica),
rerca santa (Irizdictyen salifernizum), t Fhetinia arbutefelial, coyctre
Susn ‘Sage-~triz f--=iells)-ang 20iscn oak us :iveFE?lcES}. Most of the.
TlrEcian species are lerendent on a hign
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cottonwood add greatly to the beauty of the river, Attractive groves of these
trees are found in the Fair Oaks area. A substantial portion of the woodland
along the river has been preserved in the County park system.

In the early 180073 Russian explorers came up the American River in search of
furbearing animals, They first recorded the name of the river as the M"River of
toe Hunters.® In 1828, Captain Jedediah Smith and a party af trappers explored
the American River keeping careful records of cbservations. Captain Smith’s
iournal mentions the abundance of wildlife along the river.

At that time vast herds of tule elk (Cervus canadensis) inhabited the riparian
lands along the American River. Antelope (Antilocapra americana) and
slack-tailed deer (Qdocoileus hemionus columbianus) weras asundant on the
uplands, The California grizzly bear (Ursus horribilis) was also a resident
nere. These 3species, with the exception of the deer, have long since been
axtirpated from the area. A few siack-tailed deer can still be observed aleng
the parkway.

Despite the encroachments of civilization, many species of wildlife still thrive
along the banks of the American River. Members of the 3acramento Audubden
Scciety have observed 200 different species of birds along the river. Many are
dependent on the riparian nabitat, zarshes and ponds ereated by the river, A -
moderate number of furbearers still inhabit the river wanks. These include
heavers, mwuskrats, minks, raccoons, long-tailed weasels, Spossums, ground
squirrels, gray squirrels and an ocecasional river otter. A few gray foxes,
badgers, coyotes and bobcats are still occasionally observed. Jackrabbits,
noles, gophers and meadow mice are aumercus. Cottontail rabbits, brush rabbits
_and wood ~ats are less abundant. Ccmmon reptiles and amphibians along the lower
imerican River include the bullfrog (Rana catesbeiana), Pacific treefrog (Hyla
regilla), western toad (Bufc poreas), common xing snake {Lampropeltis getulus),
gopher snake (Pituophis melanoleucus), garter snakes (Thamnophis spp.), southern
alligator lizard (Gerrhonotus multicarinatus), westerm fence lizard (Sceloporus
occidentalis), western skink (Eumeces skiltcnianus) and western pond turtle
(Clemmys marmorata).

Also found along the river are four species of special concern: Swainsons hawk
{Buteo swainsoni), pald eagle (Hallaetus leugocephalus), peregrine falcon (Falco
oeregrinus) and valley elderberry longhorn beetle (Desmercerus californicus
dimorghus). The Swainsons hawk is listed by the State as rare. The tald eagle
and peregrine falcon are listed as endangered and the valley elderberry longhorn
sestle is listed as threatened under the Federal Endangered Species Act.
Swainsons hawks have nested along “he lower American River near Discovery Park.
A few rare sightinga of peregrine falcons have bdbeen made in the parkway. The
vald eagle is a regular winter visitor %o Folsom Lake. Occasionally, the eagle
nas been seen along the lower American River, upsireanm from the Wati Avenue
3ridge, foraging on salmon carcasses. valley elderberry beetles are found along
the lower river parkway where its host plant, the elderberry plant oecurs.
Ttssential and critical habitat has been identified along the parkway by the
USFWS.

Saeveral portions of the American River, near Carmichael, are used 33 nature
areas. Trained naturalist-giides 3ng volunteers conduct :zhousands s young

students -hrough these natural preserves as sart of the County’s educaticn
PTOEram. .



Many amateur naturalists cobserve and study birds, mammals and plants along the
river. Students from high school and college classes and wembers of the

Sacramento Audubon Society and other nature groups also spend a considerable
amount of time observing wildiife along the river.

Limiting or reducing the flocd flow regime below Nimbus Dam will greatly affect
the riparian ecosystem of the lower American River. Existing lower American
River flcodflews allow deposition of nutrients and sediments which nourishes the
riparian plant community. Seascnal floodflows induce movement of point bars and
provide a natural, scattered serial stages of riparian vegetation from sandy
point bars with young willows to subelimax and multi-layered climax riparian
vegetation. The present stream flow regime maintains the water surface area of

American River providing an aquatic habitat for many water dependent wildlife,
such as beavers, ouskrats, xingfishers, ete.

Riparian vegetation has evolved with and is responsive %o changes in floodflows.
Reduced floodllows lessen the scouring of point bars and islands along the river
and lowers the water table in adjacent wetlands (i.e., ponds and marshes),
adversely affecting water dependent aquatic life. However, reduced scouring of
the river [loodway and lowering the water table in adjacent wetlands allows -
willows and cottonwood trees to encroach into these areas; thereby, partially
ccmpensating for some of the vegetation loss., A more significant change could
oczur in riparian vegetaticn il DEG3 flowa occur. During the 1976-77 drought,
wnen 0893 flcw levels occurred, some ponds and tackwaters dried up and some
riparian vegetation died as the adjacent water table dropped. Even though

impacts of a long term reducticn in flow cannct be predicted at this time. Some
" ecrange in willow distribution is likely to occur,

The Swainsens hawk and peregrine falcon’s use of the lower American River
Parkway is not expected to be affected by vegetation changes assoclated with
reduced straem [low or reduced flcodflows., Little change is expected to occur
in tald eagle numbders, even with a decline in the anadromous fishery, since the
eagle population i3 so small that even reduced anadromous fish numbers should
provide an adequate food scurce, The impact upon the valley elderberry longhorn
teetle i3 more difficult to predict. The beetle i3 endemic to the moist valley
oak-riparian wooclands along the waterways in the lower Sacraments and lower San
Joaguin valleys where its food source, the elderberry plant grows, Although 1%
is anticijated that change In flocdflows would have little impact upon the
mature 2lderderry plants, sau.-e, longternm reductions in elderterry abundance
could occur, Since elcerberrys are limited in the dry valleys to flood plains,
it is assumed floodflows create an environmental condition favorabdle to

germination and survival of elderberry seedlings., If this assumption is true,
elderberry recruitzents may decline which would izmpact the dependent valley
elderterry long-horn teetle,

Reccamended late spring flows of 2,000 to 5,000 cfs along with summer flows of
1,500 efs, in conjunction with pericdic flood flows, should be adequate to
maintain ihe riparian vegetation growth bordering the river and adjacent ponds
sagkwaters and wetlancs,
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Slower, deeper habitat conditions occur from T Street, downstream. (DFG
photo by G.E.Smith}







